This paper investigates the structure of the labor market in Nicaragua and is aimed at understanding the determinants of the choice between a number of segments, namely inactivity, unemployment, agriculture, formal and informal sector. In addition, a model with a separate participation equation is estimated: it allows understanding that age is mainly a supply side factor, while education is an important element determining employers' choice. Information networks, captured by the presence of a household member working in the formal sector, and geographical barriers to mobility also play a leading role.
Introduction
Labor market in Nicaragua is typical of low-and middle-income countries: unemployment rate is low (less than 3.5 percent in 2001), informal sector share is large (82 percent of waged workers), as well as that of employment in agriculture (37 percent), there is widespread self-employment and many unpaid individuals working in family enterprises. As explained in Gutierrez et al. (2008) , that is a reflection of a country's industrialization level: agriculture is a low-productivity and low-pay sector where many people find a job, most of them as self-employed; they cannot afford unemployment since Nicaragua lacks social safety net which can support job-seekers while looking for a job. This paper investigates the structure of the labor market in Nicaragua in order to understand the factors affecting the choice between formal, informal sector and agriculture, while taking into account participation decision and unemployment.
We find that age is mainly a supply side factor and education is an important element determining employers' choice. Information networks, captured by the presence of a household member working in the formal sector, and geographical barriers to mobility also play a leading role.
The rest of the paper is structured as follows: section 2 reviews the relevant literature and presents the economic motivation of our econometric model, section 3 describes the data, section 4 specifies the empirical model, section 5 illustrates the results, section 6 discusses the main results and policy relevant implications, section 7 concludes.
Literature review and economic rationale
The scope of this section is to provide the reader with an overview of the extensive literature on developing countries' labor market with a bias towards works with empirical applications to Nicaragua.
Starting from the theories of dualist development (Roy, 1951 and Lewis, 1954) and of labor market segmentation (Piore, 1979) to end with one of the most recent studies of multiple segments (Fields, 2007) , the literature has argued that the hypothesis of segmentation might give a more realistic and accurate description of labor markets in developing countries compared to perfect competition.
The idea at the base of the dualistic or multi-sector labor markets view is that there is a number of distinct segments with possibly different earnings functions, and that the access to some jobs in some segments is restricted because the number of individuals looking for such jobs is larger than the number of jobs available. That implies queuing for those jobs, which can take the form of unemployment for individuals who can claim unemployment benefits in urban areas or employment in low-pay agricultural informal sectors for the others. Pisani and Pagán (2003) investigate whether informal workers queue for formal sector jobs and the behavior of employers who select informal workers from the queue. They find education, urban residence and access to other household income affect the likelihood of formal sector employment. Formal sector employers select informal workers living in cities, more experienced and more educated males and females working in agriculture. Pisani and Pagán (2004) test whether the informal labor market is dynamic using 1993 and 1998 Nicaraguan data. They assume that individuals choose the sector which maximizes utility taking into account human capital, the sector-specific labor market value of human capital, unobserved ability, and the explicit and implicit costs involved in the formal sector employment decision. They use a three-equation switching regression model and find that informal sector workers queue for formal jobs, and that education as well as gender is a primary determinant of formal sector participation. Gutierrez et al. (2008) devote one chapter to segmentation analysis where they estimate selection corrected earnings equations but do not take into account the decision to participate to the labor market. They adopt two alternative sector groups for the equation aimed at correcting for selection bias: in the first, they use seven worker type categories (non-farm waged workers, employers, self-employed and unpaid workers in both agriculture and outside agriculture); the second alternative includes an industrywise distinction between formal and informal jobs. They find that education is an important determinant of working outside agriculture as well as region of residence; non-labor income strongly affects the likelihood of becoming an employer.
As explained in the introduction, the Nicaraguan labor market is characterized by low unemployment rate, and high shares of informality and of agricultural employment. The activity rate was 64.39 per cent in 2001, and the unemployment rate less than 4 per cent.
The main labor market issue is not how to get people to work but rather how to get people good jobs. What does that mean? Good jobs can be defined as jobs with high returns to education, good pay and working conditions, and therefore jobs which are less likely to be associated with poverty. The good jobs sector does not necessarily coincide with the formal sector, traditionally thought as a free entry sector where people queue for a formal job, since workers might value the flexibility which may be associated to an informal job, and non-monetary incentives other than monetary benefits.
In such a context, we think there is a need for understanding what makes individuals prefer one sector to another, eventually taking into account the participation decision which regards mainly females and urban individuals. That is due to the fact that women are often in charge of children's care, whereas people living in urban areas are more likely to afford education and do not own land which can be cultivated and therefore often times it is source of low-pay employment for entire households.
We model the choice of a labor market sector as a contemporaneous decision via a multinomial probit which fits better the constraints faced by any individual in the labor market. In other words, each individual decides whether to participate or not to the labor market, though this is often not a choice for members of poor households, and then decides the sector to work in. The multinomial probit does not rely -unlike other models -on the independence of irrelevant alternatives assumption which might be excessively binding, and the inclusion of a participation equation allows disentangling partially labor supply and labor demand determinants of the choice. We propose a more comprehensive and less assumption-constrained analysis compared to previous studies.
Data
The data set comes from the 2001 Nicaragua National Household Living Standards Survey 4 which provides individual and household level socio-economic data for 4,191
households. The unit of observation for family relationships, education, health, economic activity, and time use sections is the individual; for housing, consumption, household enterprise, and agro-pastoral activities is the household.
Informal sector is defined according to enrolment in the social security system: every worker who does not pay social security contributions is considered an informal worker regardless of the industry he works in.
We retain individuals between 6 and 64 years of age, individuals who do answer the question concerning payment of social security contributions, whose sector of economic activity and employment category can be identified, and we exclude non-household relatives.
Descriptive statistics by gender give interesting insights about the characteristics of the Nicaraguan labor market (Table 1a and 1b) . 5 Inactive and unemployed are younger than working individuals, more educated persons are employed in the formal sector, or they are unemployed, the share of formal workers is much larger in households with a member working in the formal sector, and the share of females working and inactive changes according to the birth of a child while males' choices are less affected. Nonlabor income, which includes imputed rent, transfers for education, received food gifts and remittances, charities, returns from capital and pensions, is slightly higher among working females than among females non-participating to the labor market, whereas it is higher for inactive and unemployed men. Individuals who live in a household running its own business end up working in agriculture or informally outside agriculture; unemployed and inactive are concentrated in urban areas, as well as non-agricultural employment. Managua, the region of the capital city, attracts formal and informal workers.
Empirical methodology
In this section we put forward the multinomial probit model which is useful for the purpose outlined in the introduction. We begin with a basic model and subsequently introduce additional features.
Assume that an individual i perceives utility U ij if she chooses sector j and that this utility obeys:
where 
This probability depends on the assumptions about the distribution of ε ij . If we take for ε ij an independent, uncorrelated type-1 extreme value distribution, we obtain the multinomial logit model of McFadden (1973) . This model assumes independence of irrelevant alternatives. To avoid this assumption, we assume that the J-dimensional
where is a (J x J) covariance matrix. This leads to a multinomial probit (MNP)
model: see Hausman and Wise (1978) , among others.
Σ
As sector choice is fully determined by utility differences (see equation 2), it is conventional to measure utility relative to the alternative J to indentify the model parameters. Thus, we can define
where ij Ũ denotes the perceived relative utility of sector j, that is, relative to sector J.
Hence, individual i chooses sector j if
ij Ũ is the maximum of the relative utilities unless all relative utilities are smaller than zero, which corresponds to choosing sector J.
Of course, the relative utility of sector J is zero.
We also estimate the sector choice equation excluding inactivity as an alternative in order to allow for sample selection due to the decision to participate to the labor market.
In this case, we augment equation (4) with a probit equation for the probability of being active in the labor market:
where is a continuous latent propensity to be active on the labor market, Z i a * i is a vector of observables that may overlap with X i and u i is an error term distributed as standard normal. We decide to estimate (4) and (5) using a generalization of the two step selection bias correction method introduced by Heckman (1979) . A consistent estimator of β is obtained by estimating equation (4) where along with the covariates X we add the following correction terms:
The estimation of the equation of interest (4) is thus implemented by first estimating theγ 's in order to obtain the selection adjustment terms, and then by including them into the sector choice equation to consistently estimate β via maximum likelihood.
An economic identification of this model requires the availability of a valid instrument, i.e. a variable that can be deemed only to affect the participation decision with no direct effect on the choice of the working sector after participation to the labor market has been controlled for. The data contains an excluded variable which might affect the decision to participate to the labor market, and conditional on X', be excluded from the sector choice equation: the presence in the household of a child who is 1 year old or younger. The presence of a baby, in need of cares from his/her mother, is expected to strongly affect the participation decision of the mother herself as well as of any other working age member of the household as a consequence to her decision or as a contemporaneous intra-household bargaining.
Results
We will first discuss the results about the choice of the segment including inactive and unemployed among the available alternatives, and then we will present the findings of the model with the participation equation.
The first alternative consists of four sectors: inactivity (the base category), unemployment, formal employment, informal employment. Regressions have been run separately for males and females (table 2). The second degree polynomial in age has the expected sign, namely the linear term enters positively and the quadratic term negatively: thus age increases, at a decreasing rate, the probability of being unemployed or of working in either the formal or the informal sector as compared to being inactive for both males and females. Education increases the probability of being unemployed (since unemployed are mostly ex-formal waged workers who get unemployment benefit) or a formal worker, while high education (secondary/tertiary) decreases the probability of working in the informal sector for males. Having a young child increases the likelihood of working or of being unemployed for males relative to inactivity since a bigger household has larger consumption needs, while it lowers females' probability of working since they take care of the new born. As expected, a household member working in the formal sector acts as an information network by making higher the probability of working in the same sector (for men), while lowering that of being informal (for both men and women). Living in a high-income household allows individuals to be inactive because they can afford it, whereas living in a household which owns a business has the opposite effect. Since waged jobs are more common in big cities and they are the only way to benefit from an unemployment subsidy, the dummy for urban areas increases the likelihood of unemployment (for both males and females), and of working in either the formal or the informal segment for females only.
Regional dummy variables, which controls for local labor market conditions, confirm that in Managua the probability of being unemployed compared to inactive is higher, as well as the probability of being a formal worker; the opposite holds for informal workers.
The second combination of segments allows for agriculture in addition to the previously defined sectors (table 3) . Agriculture employs 20 per cent of Nicaraguan workers, and since almost all of them are informal, we do not introduce a formal/informal sub sector within it. Given that the effect of each factor commented above holds in the new model, we limit the discussion to the new segment. Age has a positive impact on the probability of working in agriculture compared to being inactive, while having some education lowers it for males and it turn out not significant for females. Having a baby has a positive effect on the likelihood of working in agriculture for males and a negative one for females, as explained above. The network effect of formal workers does not work for agriculture since it is almost completely informal, and living in a household running its own business increases the chance of working in the primary sector, the opposite effect derives from living in urban areas and from being from a rich household.
The second set of estimates includes the same group of segments of the first model but separately allows for a participation equation. Thus, multinomial probit estimates are net of the participation decision' effect, and the effect of unobservables in the selection equation, which are related to the choice of a segment, is captured by the inverse Mills ratio coefficient. Workers preferences determining the choice between participation and non-participation are taken into account in the first step, and thereafter the choice of a segment takes place.
Estimates of the participation equation are shown in table 4: age plays a positive role, though the positive effect lowers as individuals age; education has a positive effect for females but it is not statistically significant for males; non-labor income increases the probability of being inactive, while living in a household running an enterprise lowers it. The presence of a baby keeps its differential effect on males and females decisions: in the first case it makes the participation probability higher, and it decreases it in the latter. Having a member of the household working in the formal sector, that had a network effect in the previous model, turns now negative in the first step, and it might be interpreted as a disincentive effect, whereby individuals from households with a formal worker feel less the need of getting a job since formal sector workers have high labor earnings and in case they loose their job, they can benefit from unemployment subsidies.
Turning now to the choice of a specific labor market segment, the first alternative is among unemployment, formal and informal sector (table 5). Age has the usual effect only on unemployment for males, and it does not affect the relative probability of working in the formal sector after the selection process has been corrected for.
Education instead maintains its effect: being educated compared to having no schooling makes the probability of working in the formal sector and of being unemployed higher than being informal. The positive sign attached to education dummies is likely to be due to the composition of the unemployment pool: as mentioned above, unemployed are mainly waged workers who lost their job. A household running a family business, which is usually an informal activity, lowers the chance of unemployment and formal job compared to an informal one. Having a household member working in the formal sector confirms its positive effect on the probability of getting a formal job, even after the selection equation, thus pointing to the strength of information networks in the Nicaraguan labor market as found for the maquilla 6 sector in Gutierrez et al. (2008) . It also has a positive effect on the likelihood of unemployment relative to that of being an informal worker for females. Once women decide to participate, a formal worker in the family works as a buffer by allowing them to be unemployed and waiting for a formal job. Non-labor income has basically no effect except for males working in the formal sector. Residence in regions other than the capital city's region (Managua) has a negative impact on the likelihood of getting a formal job, or of being unemployed relative to getting an informal job since waged formal jobs and, as a consequence, unemployed are concentrated in that region. The selection term is positive for males unemployed and negative for females in the formal sector: unobservables in the participation equation are negatively correlated with the unemployment probability for males and positively with the probability of being a formal worker for females.
The second set of choices includes unemployment, agriculture, the formal and the informal sector (table 6). After estimating the participation equation, age maintain its significance only for women unemployed or employed in agriculture, and in this last case, age decreases the probability of getting a job at an increasing rate. Education obviously lowers the likelihood of being employed in agriculture relative to being in the informal sector, while it increases the probability of working in the formal sector or of being unemployed (for females). A formal worker in the household positively affects the probability of getting a job in the formal sector, and living in a household with a family business reduces the chance of getting a formal job. Variables for location of residence have the expected sign. Finally, the selection term is statistically significant for both males and females on the probability of being formal, while it turns out significant only for female in the other two segments. Also its sign is different across sectors: it is negative on the probability of employment, be it either agriculture or formal, and positive on the probability of unemployment. Table 7 and 8 illustrate predicted probabilities from the first model (without a participation equation) for average types of individuals. Education increases the probability of getting a job in either the formal or the informal sector, or of unemployment, while it reduces the probability of being inactive or employed in agriculture for both females and males. Striking is the effect of tertiary education on the likelihood of being a formal or an informal worker: the effect is strong not only at young ages, but also for older individuals. The amount of per capita non-labor income does not change much the probability of being employed in each sector, but it increases the chances of being inactive, especially for young females.
Predicted probabilities and policy implications
Figures 1 and 2 show, separately for women and men, how the probability of ending up in each segment changes according to age. The risk of inactivity is initially very high since a small share of young individuals work (the working sample includes people between 6 and 64 years of age), and it decreases with age up to the age of retirement from the labor force when it surges again to 60 per cent. The risk of unemployment is very low along the entire age distribution for both sexes; the probability of being employed in the formal sector increases with age and reaches its maximum at around 40 years of age, and it is lower than the probability of being employed in agriculture or in the non-farm informal sector.
The analysis presented here has some policy implications which can help designing policies so that individuals are able to access what has been called 'the most preferred sector' in Gutierrez et al. (2008) , or in other words non-farm jobs. The two different models, with and without a selection equation, allow disentangling partially the effect of supply side from demand side factors. Indeed, the participation equation capture the effect of supply side factors on the probability of participation to the labor market, thus netting out subsequent estimate of sector choice from them. It turns out that age is a significant determinant of individuals' decisions to participate, whereas education is significant only for females. Taking into account these effects, the estimates of the segment choice equations show that age is not a crucial factor of segment choice unlike education. Thus, workers take decisions according, among other things, to their age, but that is not the case for employers since age is no more significant after the selection is carried on. Education, precisely high education (secondary and tertiary) is a decisive element which clearly marks out individuals in good and bad jobs. This finding does not only hold for young individuals who enter the labor market for the first time, but also for people next to retirement (as shown by the predicted probabilities). Location of residence is a further element which determines the sector where individuals end up working, thus pointing to geographical barriers to mobility which can preclude individuals born in geographically 'unlucky' areas from accessing good jobs.
An effective policy tool would rely on increasing educational attainments in order to provide individuals with the most important tool to get out of bad jobs as long as labor demand will be able to absorb a higher-educated labor force. As to geographical mobility, it is not clear from the analysis whether workers are limited by lack of infrastructures rather than by their aversion to geographical movements. On the other side, it emerges quite clearly how most of the formal non-farm jobs are concentrated in urban areas of Managua region where manufacturing and public sector find their preferred location. If that is the case, the economic development of other regions could also help creating good jobs closer to 'low-mobile' individuals.
Concluding remarks
We analyze factors determining individuals' condition in the Nicaraguan labor market:
participating to the labor market, working either in the formal or informal sector, and working in agriculture or in non-agriculture. The analysis considers both the choice of the sector as contemporaneous to the participation decision and as subsequent to it.
Using 2001 wave of Nicaragua Living Standards Measurement Survey, we find that education is the most important factor for the choice between formality, informality and agriculture. We show that information networks, captured by the presence of a household member working in the formal sector, have an effect on the relative probability of working in a sector rather than in another, and mobility barriers, as captured by the differential and significant effect of urban and regional dummies, are a decisive factor affecting the choice of a segment.
Increasing education of the working age population as well as development of non-farm job opportunities in regions other than Managua could give workers more chances of getting good jobs. As to agriculture which is the bad job sector, as found in other studies, policies aimed at increasing its productivity are likely to be the most effective tool to get households and individuals employed there out of poverty and of low-paying jobs. Notes: The base outcome is "Inactive". *** indicates significance at 1% level, ** at 5% level; * at 10% level. Standard errors reported in parenthesis. Notes: The base outcome is "Employed in the informal sector". *** indicates significance at 1% level, ** at 5% level; * at 10% level. Standard errors reported in parenthesis. 
